Rare disease Background:
Background
Re-aortic root replacement carries a significant risk of mortality and morbidity; therefore, alternative options must be considered [1] . Transcatheter aortic valve implantation (TAVI) has become implemented in daily practice to treat aortic valve disease and is associated with significant advantages in inoperable patients [2] . For high-risk patients, TAVI vs. surgical aortic valve replacement (SAVR) is controversial due to potential complications such as pacemaker implantation [3] , paravalvular leak [4] , and hospital mortality [5] . Sutureless aortic valves are an additional proposed option in such high-risk patients [6] [7] [8] . The current case study presents a re-redo valvein-valve procedure with a sutureless bioprosthesis to treat a failing homograft.
Case Report
A 61-year-old obese (body mass index of 37.5 kg/cm 2 ) female patient with dyspnea, NYHA Class II, was admitted to our hospital. The medical history of this patient showed surgery for type A dissection in 2008, which was successfully treated with a 23-mm biological root replacement, extended by a 24-mm Dacron prosthesis for arch repair and elephant trunk. In the following year the patient developed active infective endocarditis of her bioprostheses, with severe abscess, which was treated with a 21-mm aortic homograft in re-root technique. On the most recent admission, transthoracic echocardiography showed a severely calcified homograft with an aortic orifice area of 0.4 cm 2 , a peak pressure gradient of 79 mmHg, and a severely hypertrophic left ventricle. The left ventricular ejection fraction was mildly reduced at 47%. Angiography excluded relevant coronary artery disease. Computed tomography showed a severely calcified aortic homograft, so-called porcelain ascending aorta (Figure 1) , with a rest dissection membrane extending from the descending aorta into the iliac vessels. A median re-re-sternotomy was carefully performed since peripheral cannulation was not possible due to previous surgery and rest dissection membrane. The operative situs revealed intensive adhesions and preparation performed under cardiopulmonary bypass was performed on the beating heart. The aortic homograft was exposed through a high transverse aortotomy, performed at the level of the Dacron prosthesis. After excision of the aortic homograft leaflets, a sutureless Perceval size S (Sorin Biomedica Cardio Srl, Sallugia, Italy) bioprostheses was positioned into the homograft annulus by using 3 guiding suture-lines. After successful ballooning and using warm saline solution to unfold the nitinol stent, the guiding sutures were removed. Aortic cross-clamping time was 52 min and cardiopulmonary bypass time was 108 min. Intraoperative transesophageal echocardiography demonstrated no paravalvular leakage, with a peak and mean pressure gradient of 11 and 5 mmHg, respectively. The patient recovered quickly and was discharged home on postoperative day 6. Today, the patient is doing well and echocardiographic follow-up of the sutureless valve at 1 year is unchanged. The left ventricular ejection fraction has further normalized to 72%.
Discussion
The mortality rates of redo procedures after aortic root replacement due to active infective bioprosthetic endocarditis or after type A dissection are reported to be 7.7-17.9% [9, 10] . This mortality risk is high during the early postoperative phase [11] . However, insufficient data exists after re-redo operations of both etiologies to estimate the current patient's risk. Transcatheter treatment of tissue valve deterioration, as well as of chronic and acute vascular diseases, are increasingly common [12] . There is growing interest in performing valve-invalve TAVI procedure in failing bioprostheses, including homografts. Recent studies show the superiority of TAVI compared with medical therapy in inoperable patients, with improved survival rates and reduction of medical costs [13] . However, there is a gray zone for intermediate-risk (STS risk 4-8%) and highrisk (>8%) patients. Scharmer [5] showed that the in-hospital mortality is always lower in SAVR compared with TAVI, but for patients with a logistic EuroSCORE >20% it is similar, at 11.7% and 11.4%, respectively. TAVI appears to be favorable in very old patients. Finch et al. [1] reported on failing stentless aortic valve implantation following subcoronary or root replacement. They found a trend favoring valve-in-valve vs. root replacement with regards to decreased morbidity (26% vs. 48%, P=0.007), as well as a trend for reduced mortality in TAVI patients (3% vs. 11%, p=0.12). The mean and peak velocity, however, were significantly higher in TAVI patients (2.0±0.5 vs. 1.2±0.4 m/s and 2.9±0.6 vs. 1.7±0.4 m/s, respectively, both p<0.0001). If transfemoral TAVI is not possible, as in this patient, an alternative could be the transapical approach. Bapat et al. [14] , however, discussed the "Russian nested doll" problem with high post-procedural mean gradients of at least 20 mm Hg in small-diameter bioprostheses. A similar caution was provided by Gurvitch et al. [15] because significant residual gradients may remain with the currently available TAVI prostheses in £21-mm bioprostheses, especially in younger patients, and no long-term follow-up data are currently available.
In the current patient, as SAVR approach was performed by using a sutureless bioprosthesis to avoid a re-redo root replacement in a porcelain homograft with associated high risk of morbidity and mortality. The clinical course showed a fast recovery, with favorable valvular hemodynamics and rapid left ventricular recovery. A recent propensity-matched study by Santarpino et al. [6] compared the use of transcatheter valves with sutureless valves in high-risk patients, demonstrating a higher rate of paravalvular leakage in the TAVI group vs. the sutureless valves (13.5% vs. 0%, p=0.027). The overall cumulative survival in both groups was also significantly different, being 97.3% in the sutureless group vs. 86.5% in the TAVI group (p=0.015). Interestingly, this study showed a 25% mortality rate in patients with paravalvular leakage and no mortality in patients without paravalvular leakage. Initially, sutureless aortic valve were redesigned to facilitate the performance of minimal invasive aortic valve replacement in patients [16] . The benefits of using sutureless aortic valves have been shown in several multicenter studies [17, 18] . Therefore, the indication of using sutureless aortic valves has been extended in more demanding procedures [19] . Our group demonstrated promising results in high-risk patients suffering from TAVI failure or active prosthetic valve endocarditis [20, 21] . Other groups have used sutureless aortic valves in high-risk patients suffering from multiple-valve disease, with excellent results [22] . Takagi et al. [23] , in a recent meta-analysis of comparative studies between sutureless valves and TAVI, demonstrated a statistically significant reduction in early mortality in favor of sutureless valves over TAVI (2.5% vs. 7.3%; OR, 0.33 95% CI, 0.16-0.69; p=0.003) and a significant reduction of paravalvular leakage (3.5% vs. 33.2%; OR, 0.09; 95% CI, 0.05-0.16; p<0.00001), which has a significant influence on late mortality, as previously described. Furthermore, the economic impact of TAVI on society should not be underestimated, which clearly favor sutureless aortic valves [24] . Randomized trials are desperately needed to evaluate the optimal indication for sutureless valves vs. TAVI in patients at high risk in multiplevalve disease and patients with bioprosthetic valve deterioration, especially with small diameter.
Conclusions
The current case report demonstrates that sutureless bioprostheses are a safe and efficient option for surgical valve-invalve procedures, which can reduce morbidity and mortality.
